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Ergonomics : ergo(n) + nomos

The rule of work
Other phrases:
1- Fit the task to the person

2- User friendliness
3- work smarter, not harder
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|EA definition of ergonomics

a Ergonomics (or human factors) is the scientific discipline
concerned with understanding of the interactions among
humans and other elements of a system, and the profession
that applies theory, principles, data and methods to design,
In order to optimize human well-being and overall system
performance

a Ergonomists contribute to the design and evaluation of

tasks, jobs, products, environments and systems in order to
make them compatible with the needs, abilities and

limitations of people.”
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“above the neck processing” : HF
“below the neck processing” : E



Phygical Organizationa Cogﬁitive

Ergonomics Ergonomics Ergonomics

Hardware
Ergonomics

Environmental
Ergonomics
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Work-related Musculoskeletal Disorders (WMSDs)
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RMI (repetitive motion injuries)
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RSI (repetitive strain injuries)
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Industrial disease of information age
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Physiology of Carpal Tunnel Syndrome

Awkward postures

combined with long

hours or repetitive

keystroking are N
associated with

chronically tensing muscles
and irritating the hand
tendons, triggering CTS.

A network of tendons cantrolled by
muscles in the forearm enables hands
and fingers to move, Nine tendons,
along with biood vessels and the
median nerve, pass through the wrist
in a narrow protective tunnel made of
bone and ligaments, called the
carpal--or wrist—tunnel, It's a

snug fit.
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CTS accurs when the tendons that pass through the

K Firo carpal tunnel become inflamed and swollen, compressing
the median nerve. The corpal tunnel fust doesn’t have the
room to accommodate swollen tendons, The tissue of
chronically irritated tendons can toughen, thicken, and
develop permanent scar tissue, further exacerbating hand
mavement.


http://images.google.com/imgres?imgurl=http://www.spinalcare.com.au/images/hand_carpal_tunnel_intro01.jpg&imgrefurl=http://www.spinalcare.com.au/shoulder_elbow_hand.html&usg=__rgtI4fuf--LAf9Heec5HoNmWJCY=&h=300&w=400&sz=103&hl=fa&start=3&tbnid=uQQbnmHC_4M92M:&tbnh=93&tbnw=124&prev=/images%3Fq%3Dcarpal%2Btunnel%26gbv%3D2%26hl%3Dfa%26sa%3DG

¥

~

(e uac A Cuac 4all

EEE8] Median nerve

* MO oTee 6 Comoreced
210 A, NN
PUrdNms O oA

.

rANM


http://images.google.com/imgres?imgurl=http://www.nlm.nih.gov/medlineplus/ency/images/ency/fullsize/1081.jpg&imgrefurl=http://www.nlm.nih.gov/medlineplus/ency/imagepages/1081.htm&usg=__DjKJDPVE-FOpWuf5PciX16bmfY0=&h=320&w=400&sz=16&hl=fa&start=7&tbnid=y91U4O5kwZmxwM:&tbnh=99&tbnw=124&prev=/images%3Fq%3Dcarpal%2Btunnel%26gbv%3D2%26hl%3Dfa%26sa%3DG

Cubital tunnel syndrome

Humerus
A

Ulnar Nerve

Medial

Epicondyle CMMG 2001
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Radial tunnel syndrome

Radial Tunnel
Syndrome

UMMG 2006

. Radial tunnel
Tennis elbow tenderness

tenderness

©MMG 2001



. = Radial Nerve

= Median
Nerve

= Ulnar Nerve



http://www.mmc.org/images/mmc_services/mmc_em/Reg_Anesthesia_Hand_Palm.jpg
http://www.mmc.org/images/mmc_services/mmc_em/Reg_Anesthesia_Hand_Top.jpg
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Fig. 74 - Curves of pressure within the intervertebral disc berween thi
third and fourt iumbar ver: ebrae, while lifting a load of 20 kg. A = bac!
rounded, knees-straight. back stratght knees bent. After Nachemso
ana £lfstrém [241]. : -



Fig. 75 How the pressures on the interveriebral discs are distributed
- when a loau is being lifted, with bent;.and with straight back. Above,
effects of the two methods on the discs: ‘the round back (ieft) leads to heavy
pressures on the front edge of the disc, and increases the risk of rupture;
the straight.back' (right) ensures that the loads on the disc are evenly
- distributed, thus reducing wear and tear on the fibrous ring of the disc.
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Bodily posture during weight-lifting 3

Fig. 73 The effect of body posture when lifting weights on the inter-
vertebral disc pressure between the third and fourth lumbar vertebrae.
A = upright stance. B = upright stance with 10 kg in each hand, C = lifting a
load of 20 kg with knees bent and back straight (correct stance for weight
lifting). D = lifting 20 kg with knees straight and back bent. Pressure ori discs
during upright stance (A) is taken as 100 %. After Nachemson and ENstrém
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Transition In the field of
Ergonomics
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Prolonged, awkward Postures

e

Poor Flexibility —

Improper
Positioning

Weak Postural

Repetitive Movements

Muscles

Stress

/

—| Poor Equipment

[Improper
Adjustment of
Equipment

Infrequent breaks




Lower Body Posture/Activity

Postures 1 -5




Lower Body Posture

Postures 6-7







Definitions:

The study and technique of

human body measurement for use in
anthropological classification and

comparison



1- Static (Structural) Anthropometry

2- Dynamic (Functional) Anthropometry



The differences vary...

| 95th PERCENTILE
I

Sth PERCENTILE

RANGE

}PREFERRED

>ACCEVTABLE
RANGE

22

"(267)

1-59" KNEE
(17.9”) HEIGHTS

——




Population Percentiles

T Frequency of

occurrence of
people of a
certain height

5% of the user
population is in
this area

)

5% of the user
population is in
this area

Sth S50th percentile a5th
percentile Average (mean) percentile

_-b
Height
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Several ways of how anthropometric data are used can be
distinguished in this matter:

- Ego-design: your own body dimension as a guide;

- Average-design: body dimensions of the average as a guide;

- Design for P5: body dimensions of the smallest person as a guide;
- Design for P95: body dimensions of the largest person as a guide;
- Design for adjustability

- Design for all
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Sliding Calipers: large

Anthropometric Measuring Tools

Anthropometer

Tape

2

Medical scale
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5th PERCENTILE FEMALE

95th PERCENTILE MALE





http://images.google.com/imgres?imgurl=http://www.anthrotech.net/images/rental.jpg&imgrefurl=http://www.anthrotech.net/rental.html&h=293&w=450&sz=21&hl=fa&start=22&tbnid=SjRIeaEtmN84vM:&tbnh=83&tbnw=127&prev=/images%3Fq%3Danthropometry%2Bequipment%26start%3D20%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Dfa%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.topendsports.com/testing/images/abdominal-pinch.jpg&imgrefurl=http://www.topendsports.com/testing/tests/skinfolds.htm&h=200&w=200&sz=13&hl=fa&start=99&tbnid=e0OLNcWnrPKaIM:&tbnh=104&tbnw=104&prev=/images%3Fq%3Danthropometry%2Bequipment%26start%3D80%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Dfa%26sa%3DN
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Fig. 1. Three cntical car dimensions: (L1) car-hole length; (L2) car-
connection length; (L3) pmna length. The dimensions of car were
measured by CorelDRAW program.



Fig. 4. Weanng the bluetooth carphone
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correction for age

After age 30, the height of a
person begins to decrease at
an approximate rate of 0.06 cm
per year.
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Simple fixes make a
& dlfference

Attachments
make table height
adjustable



Psychosocial Work Factors
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